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(54) B89i©£#] DNA;WP£teti«SflK#a! 



(57) ami 



(2) 0 0 3-5 0 1 4 3 1 

N 
N 

R 3 

R 1 , R 2 , JoJitfR 3 lis TOCi £t±H£*K »£«Jfc, «7JK^ 
, 7U-iH/:(iti7'J-JK MT^n^rv, <&SlT * * a S 7 *> * * t 
fz it -> * D 7 /I/ * )V $ tz it : S 7 n 7 ^ * )\y 7 3 * -> T & ») > ^W#'>^ 

;v £ fc lifiS? 7 V - * $ fc fifi&7 'J - ;Wi J: *> a& 3 ftTfc <9 > 

fit 

r 3 uu 7**^f->'j #-^*fcfi«eoy ^HMk»*#^* 

R 1 , R 2 £J:t7R 3 fi % ^T3& I **tV^fclfCJi4<^ f Lt 

T^S tlZ>it&%5 i tz lt%<7>mm&)i^&2 *t4* 0 

[»*3t2] R 1 JsitfR 2 lis PCf fcfij|£»9, TRts 
**5>Zl&Rft % ;V7i-V7'J>tttl 1, 2->75/^n;r/ N 5 
-75 7-1, 3, 3-f'J^f*y^n^n>^f^-7r/, 3-^7/ 
n*>y^Dt')l/75>, y7i-K'J^ x^-*7?>iXrJK 2 
- (2-7?;xf;P7?;) -x?/-;k r h 7 Kn 7;V7 'J ;V75 >, 
5 -7iMU h 'J 77 5 >&WBU 3, 3-/7x^jvynk , jV7r/, 1- (3 
-7 5 7 7nt°;v) - 2 - t: n >J ->V >\ 2- (2-75/xf;i/) 




(3) tea 2 003-501431 

jvt'nijy^ 2- (75 7 7^) ^yXj 5 ?V*-)\<ZlimLW$Mty, 2, 
2, 2-h'J7WDif^75>, J£S<I, L - # ^ 7 > , (R) - (-) 
-l-75y-2-7'nAV-;K 2- ( 1 - s y* n^^-fe^;v) xfiVT?/' 
, 4- ( h U 7;v*n>f-;b) ^>y^7 5>, 2, 5->'^no75^75> 
ttfi, ( + /-) -4-7^-3-HKn + i/|§S, N, N-^f^xf 
V>-/7r/, 3, 3-y^f^yf^7 5>, 1, 4-/757-2-^7 
7 5^f^lff> 75;tKn^f^n;^i;*-* 
, 2- k'Uv^ 75/^/-^ 757 

^■f^SU N-^?> J -JV75 6-7 5 7B&fxfiK 

1 fcfB«Ofl;#!»o 

[»*«3] R 3 (is 4-3-K»ixf^ l-7nt-3-7xx;v 
^n;<>, *-ffc->>^5/u, 2-?Dnxf**^*VI, 2 - (2-^nnr 
t>75 K) - 4 -f 7V*-^-ftSxf 4- (2-^nDxfjl/) 
'J'/M, M (2-/n^xf^) h'^f*7Vt-9A, 4-^D07 
i^;l/2-yntxf^x-f)K N — ( 3 - 7*nt 7°n t: 7^H5 F, 
2-^nnxf)K ^fy->7*-b, 2-^nn-N, N-v7f ^7-tr h 7 -fc 
?5K> 3-^nD-2-^Kn^y7ne)M^^Jl/-K 2-7*o^-2 
' hur-k h7-'J K % 3- (2-/n{xf^) ^ 

^Jl/7-f K, 3-yan-N-tFD^-7-2, 2 - f-*- 7"n tT* > 7 
5K, L-l-p-Fy^757-2-7xXjVxfjl/^0D^fJ^h> 1 2 
- (2-yn^xf;v) -1, 3--7**V7>> 2- (7*0*^^) 7 7 'J 
;Vfxf;K 2- (2- ( 2 - ? nA/xf* * -» x^y) x?7-->K (3 
nn^D tf;v) h <J 7- Hr->5'? ^D5A7xxn-JK 4 - n n 
T-f-^) 7*ntxf^7 5>MI, xe/ntKKrA 

[W*E4] R 1 »iH"C*«9, R 2 fi (2-y7xxH*'J>|x^rJi' 
) xfjV^:liy'7ix;P7Dt'K^l), R 3 (is H, 2- (4— =E^*U- 



J 

(4) 11112 0 0 3- 5 0 1 4 3 1 

r )v) -xfjv, 3- (N-7?n^;p) -7 5 7 7*0^^ 2- (2- (2-£ 

Kn^->xK-» x^-» :xf-;K £ fclixf ji/- 2 - (7^'JV-F) - 
7 f- ;ve& & ^ 1 KfEfttfMk^o 

[»*«5] R 1 (iH-C&'K R 2 (i (S -**^r>f->u) 7f-^T~ 
£>*K R 3 fi, 'J**-*, 5' 'J ;W'J fi^y'J**-^^:!^ 

' * 7, * 'J Jl'T^ * v 'J £ x ft*:® 1 ^!E«<7)^-^i!lo 

i [ft*«6] R 3 HtH 1 ?**), R 1 iSettfR 2 fi, 2- (v7x.~ 

;i/7f-^) n^yf jvf fcti 2 - (v 7 xxjUi Fn * ->7 f- )U) ->^n^ 

| [»*3C7] R ] l±HT4»), R 2 fiT^-^r^^x^r^, 2-7* 

S ^Hh>-2-75>xfjP, 2-7? ;xf jV| £t±-f£fi~S&2 -T 

[ 5yxf^$>), R 3 it 2- (4 -*>U*y-IU) -xf)K'U> ItSl 

?r/l*»S, y*7x-l/7>^ft»ft, 1, 2-/7^^n;r/, 5- 
757-1, 3, 3-h'J^f^>^nAiftV^fjl/-7r/, 3-^V7"U 
*-*v7°nt;;i/7 5 ->'7xx;hf'J>t> x?;-*73>i^f 2- 
(2 -75 yxf 7 ) -x^7-;K r h 9 £ Ko 7 ;V7 'J 5 5 

->f-;whU7'^5 >M«t, 3, 3-v7xxj^nn";v7r/, l - (3- 
75;7"nfjV) - 2 -tftnj vV ^ 2- (2-7?yxff) -1-7-7* 
en'j-7v, 2- (7 5 7 7-f-*) ^>X>f 5 ^-/u-ttflMMcjfn*-. 2, 2 
, 2 - h >; 7Mnxfji/7? >> L-AJV/y>, (R) - (-) - 

1- 757-2 -7°D/nV -/U, 2- ( 1 - D^^r-fe-;V) xf jl/7^, 
4- (F'j7^tD^f;V) ^>y;V7r/, 2, 5-/?DD7?il'75>^ 

( + /-) - 4-7?y-3-tFo^-m N, N-y^f^f^ 
^->*7 5>> 3, 3.-*^WW5>, 1, 4-v757-2-7*7 > 
75y^f^ifE 7?ytFn^v^f^7"n;r/y^-iV, 

2- (7^xfjV) t'ljyy, 7^7"^y-JK 7^'/?rA 757-^ 
*-f>9U N- / <>yil'X^;-il'75>, 6 -75 7B§g£xf->>K x 



L 



(5) ^2 00 3-5 0 1 43 1 

fl/>y'7r/, ttzit2- (l->^DA^t-;V) xf)V7 5 VT* <9 , R 

2-?anxfM^*y|, 2- (2-^no7-fch75 K) -4-f 
7 7*-^-Mx\f ;k 4- (2-^onxfjv) ■tjw-fc'j 3kit (2 

-rn^xf ji/) h >; ff-jvjy^-^ A, 4-^on7xxjv2-7Dtxf 
;px-f;K N- O-^n^ynt'^) 7?H5K, 2-^ooxfjK 
7v7*-K 2-^nn-N, N-y^f ^7-feF7-b3'5 K •» 3-*nn- 
2-tKo^->7*nt:w^^'JU-h, 2-7*n^-2' + 

- - hnr-b h 7~>; K> 3 - (2-7Dtxf^) >f > K-;K 

2 -^y$; >xfi/»-^-;K 2 - * d n xf A/xf ;v 7 4 K, 3-* 
on-N-t KD4f->- 2 , 2-yVfJl'-7n^>75K, L-l-p-h 
y;V7^y-2-7iXji/xf;i/^on^f;vyh>, 2- ( 2 - 7n*xf * 
) -1, 3-/^^77'/, 2- (7*n^f;v) 7^'J^SxfjK 2- (2 

- (2 nnxft^fy) x^y) x^y-;!/, ( 3 - * n ;V7°n tTji/) h 
>;>h*->->9>, ^D7i7x^^iK 4- (y-ntMf-;v) $&#8L 7' 
atxf)i/7 5VSlfi, xk , 7otHF l J>, 3-K^>^>, SfcttHfl:^ 

[IS*£9] 6-N- (y7iXjWf'J>Sx7>r^) -xf jv-7fx 
6-N- (y7xxj^*^|xxr^) -xf jv-9- (2- (4-*^ 
*'Jx;i/) -xf;v) -7fx>, 6-N- (y'7xxjV**'J>l^r^) - 
xf-;i/-9- (3- (N-7^n^^) -7577nk°;v) -7fx>, 6-N 

- (-77xx^#ijySx7f^) -xfjV- 9 - (2- (2- (2-fcKO* 
yxh^fy.) XK-7) xfjV) -7fx>, j3«):l>'6-N- (y7xx;V#'J 
7fxxf^) -xf jl/- 9 - (xf jV-2-77V^-f) ->f)V-7fx 

>d*5>SiRl-^ »^ i ^M^k^o 

l] 7fx>DNA>f;vWilMt^«Sili:J: 
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'Mii-amtfc. mm^m^m^mi Ktmcoit^m^^t & ^ 

F^l (Staphylococcus aureus) ;^^7^n^7 

• *9~7°n y j (Staph y l ococcus saprophyt i c 
us) ; IfcliSSt^lli (Streptococcus pyrogenes) ; 
^M/7^n7*7 • 7#7^f^fx (St reptococcus agal 
a c t i a e ) ; W^MM^tM (Streptococcus pneumon 
i a e) ; (Bacillus anthracis); v 7r V 7 If ( 
Corynebacterium diphtheria) ; ^ xJl/yaf (C 
lostridium perfringens) ; **7'J^^I (C l o s t 
ridium botulinum) ; (Clostridium t 
e t a n i ) ; Tfrll (Neisseria gonorrhoeae) ; HfEli&: 
^(Neisseria meningitidis) ; TftStl! ( P s e u d o 
monas aeruginosa) ; ?M (Legionella 
pneumophila) ; ^S§ II (Escherichia coli) ; ^ 

* Ml (Yersinia pest is) ;^ j e7^7^^i^ (Hemo 
philus influenzae) • t'n'Jf (He l i 
cobacter pylori) ; * s /l:o^^ ■ 7^^i (Camp 
ylobacter fetus) ; nl/^I (Vibrio cholera 
e) ;»jfckr7i;* (Vibrio parahemolyticus) ;FV 
^t-A'jn (Trepomena pal l idum) ; 7^f 7 

. >f XyxiJ (Act inomyces israel i i) ; ^0f*7^ U 

(Rickettsia prowazekii); n^^r-OiE31^U 
^7f7 (Rickettsia rickettsii) ; Wn-v • ^ 9 
5v7 (Chlamydia trachomatis) ; i^^i^ 7v>7 
(Chlamydia psittaci) \ z/MMM (B r u c e l la 
abortus) & tz (±7 t U 9 A • y J 7 r v x (Agroba 

cterium tumefaciens) S > WsfcS 1 1 ^ISSO^ffio 



(7) 
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R a % R b fcJi^R 1 14, ECifclilW:*), ^nyv, ^ h 

n % ihny, «7)^)K 7 'J - ;i> 1 (4ft&7 'J - ;K «7JVn^y, 

->T^<9^ DTJV^r^Ki, 3:&*S>7JI£#U ->^7H* 

, }JrMfcJ:*K ^nyv, tt7JV^i^/:l±tt7^3^fy, 7 'J 
tft7'J-K ^ny>, -ha, ihnv, 7^ft h% 7 5 K 

, i7f*, f fcli^^7i - M^=t «jjtjft?*LT^S35\ ££f4R 3 , R b * 
JrCPR* (4, mmm, ^fnlll, ^rnHKKii*j&4)t»i-€-©1i 

Ar 1 £4lMr 2 (4, EltSfclift**), #>»SC«H, 7'J-/K ifctt 
> loitlilWtf, Aayy, r.hn, - hay, ttiftT^A', 7 V 
->l'ifcttilJfc7 , ;-/K ^a»T;W3 4fV, tt7;^^y7;^JK ££f4-> 
9 n 7 ;V * ;V $ (4 v 9 n 7 ^ * )V 7 )V a * -> K J: 19 1 & $ ft 7 ' J - "C & *) 
y i:ttf)^y^n7 ;u*;w&f4 % 3-5^7l^tL^ y^D7HW>^'- 

, 7 'J -)vt tilt's? V7 )V* fr&o^f ixfr<?>* 3r3fc 

X *) „ /nb^A fit7J^M/:li«7;^^y, 7 V - fcttWfeT 'J 
^nyv, - ho, — hny, 7^r ? ti K\ j&^jKvS, 7 5 K, x^f 
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t-^ s tt a <k^«j * ti \t % (D is m fit) t it # $ ft & i£ 0 

[»*S14] v- (p-7Wn7x^*) ^J>S8-U*n^^ 
i^r*, -77x-jV**'J>f 8-t Ko^->^^'J>x^rJV, v- (p-7 

[11**1 6] 7f^->DNA^f^W^I^Mt^^iil^ 

7] «B«lim:**«iifcJi^f^lliaLfcl*ifctt, gfe7 
F7f (Staphylococcus aureus) ;Staphyloc 
occus saprophyticus; 'fbflijl^l^S ( S t r e p t o c o 
ecus pyrogenes) Streptococcus agalac 
t i a e ; M^oi^Jt® (Streptococcus pneumoniae 
) ; fflBM (Bacillus a n t h r a c i s ) ;y7r'J7| (Cor 
ynebacterium diphtheria) ; 7xjVyaf (C l o s 
tridium perfringens) ; tfy 'J 7-7.il (C l o s t r i d 
ium botulinum) ; till (Clostridium teta 
n i ) ; (Neisseria gonorrhoeae) ; SSB&fejS ( N 
eisseria meningitidis) ; Iffl&W (Pseudomon 
as aeruginosa) ;Vy^^5l (Legionella pne 
u m o p h i 1 a ) ; j\Ws% (Escherichia coli) I ^7 b ft 
(Yersinia pest is) ; ^■=6 7 4 7 7 7-1' ^7 (Hemoph i 
lus influenzae) ; AijDK^-k'n'Jl (He 1 i coba 
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cter pylori) ; ii y \£ n/t? 9 ~ 7 a 9 7.1 (C a m p y 1 o b a 
cter fetus) ; nl/^I (V i b r i o cholerae) ; B§2& 
try J ^"(Vibrio parahemolyticus) ;Trepome 
na pallidum;Actinomyces israelii; 
77'J^';f7 (Rickettsia prowazekii) ; n * * - Uj 
ITJS* 'J^?f 7 (Rickettsia rickettsii) ; hy^~ 
7-^7? vT (Chlamydia trachomatis) ; t^Ai^ 
7?v7 (Chlamydia psittaci) ; 7 s sffiMM (Bruce 
11a abortus) ifcliAgrobac ter i am tumefac 

[11**1 9] fll*#i 3 ^fsa^^^c^-fb-^^^-^-tf ^ > ^-^ h u t 
7*7 -o 
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[ooo 1] 

fflO^fcn, USB7f'->DNA^f-^364S»»5lE^ia«W*llffi1-*o 
[0 0 0 2] 

2. ^w^ffm 

i o<7)^^^g^#m(i, fflS^^iioSM^i^t:^^^^ 

[0 0 0 3] 

^<oiItti*S?(0> *¥ojft4«>Sfcft1-*, fc*fcflj£o3i»iM4a < & 
Dfco MR S A (M u It i d r u g -_R e s i s t a n t -S_t a p h A_> 
#J»ttS taphylococcus aureus) 4 Z<D&Bt<D&W~?l±* 

[0 0 0 4] 
[0 0 0 5] 
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•HMr*-io DNA^f-Mbu, cra*»«<&i*«fcM-e** 

(Jost&Soluz, 1 9 9 3, DNAptf-Mb, 5hf-£*£* Jtf&tt^ 
Birhauser V e r 1 a g : ^^;Palmer 
&M a r i n u s , 1994, Gene 1 4 3 : 1*^12 ;Dryden, 
1 9 9 9 , r«lfiDNA^^^afie»**J > S-7f/yiMf^^>f$tt 
ptf-X/^ISWX : flliifc J: WtB, X. C h e n gfcJtfR. M. Blume 
n t h a 1 ($1) , W o r 1 d Scientific Publishing 
, 2 8 3)5^3 4 0Aa&8l#J!fD o D N A * f-ZHkli, frE?!J#^1££# 
19 5Xt>&MKX*)tMliZtlZ 9 GATCE?l + ?)7f->SS 

(d am) ^v>JiCCAGGifc»iCCTGGEyiJ'fO'>h->>«36 (d cm) 

iE©B«SR<a:c*i^*^ 0 I3l2gfflll£&$ >Wfc 
tiDNA^fJVi^S** 1 ** ApaL AvalK Be 1 I 

, ClaL Dpnl L EcoRK Hael IL HhaL Mbol, is 
X IfM spl;Marinus &M orris, 1973, J. Bacteri 
o 1 . 1 1 4 : 1143^1 150 ;May&Hatman, 1975, J. 
B a c t e r i o 1 . 1 2 3 : 7 6 8H 7 7 0 ;He i tman, 1993, 
Genet. Eng. 15 I57H10 8 #M) • 3 hK, #&93i£ti, 9& 

qmthm&WT 09 8/1220 e^m^Ltcx^^, sb^u gantc ^<d t t 

~>J£2j£>f-Mb"?"S, Caulobacter cresentusiifcO 
77 , ->DNA^f*/uaaeW3l*ftJILfc 0 i^^f^WSIIi, 
HBC J: ^pgpSftTJs*), ^|^)li«|]|it:|im>l ; -?>M£lfi« 
**£ittStt&#^!rt6fc44o «<^^»I£#M^, Brucel la 
abortus, Hel icobacter pylor i, Agrobac 
terium tumef ac i ensioJ: If R hizobium melil 
0 t i -Cfc»J&$*LTV>*o j(fflS«BJj&tJiMfl<J^> lt««im, #fc«SLiMMB 
JUa-eoDNA>f-Mbt±, es^ij C p G h->>^^MkKR 
56$ it* (Razin&Riggs, 1980, Science 2 10 : 6 0 
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4^5»6 1 0 ; J o 8 t&Br uha t, 1 9 9 7 , Prog. Nucleic 
Acid Res. Molec. Biol. 5J7_ : 2 17*^ 2 4 8) a 
[0 0 0 6] 

{Jot, **mS«fc;t3V»T#3&H#£J:»>ft&S:fcfc, DNA^fMt^ 
[0 0 0 7] 

ilfflfl&©7f - > D N A ^ f iVlSf ®| S-Pl#-C§4St4«jH 

-fifcfc hOVh->>#*»DNAp»f->uafe*t»S*ttlfl#Lftv» 0 *%W<Dit 
&®\t$tz, il^) 7 f - >#IS5D N A ^IStil t if t J o #t£ft 

[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

#H^ii> ttSttT7 , ->DNA^f-;u36<S»»* <*>IS#*J-c*^ instill 
, #fcffifflStt^i» o 7f->DNA^f« 
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/ 1 2 2 0 6KH^LfcJ: «J§»!K «t <9 PIp ? 7T - > D N A * f- 

;Vg|£#igf (CcrM) *-artTo lot, 7f-^DNA^f^$ei®|i 

[0 0 1 1 ] 

Ui^xoo, iHII&DNA©^lifil#t4, *SWfcli1NI!R*3lEHW»L 
Iti, j|fflIffl|&©itjtt»iie«a^**7 7*->DNA^f-^aMSW**S4i-4 
(i, Staphylococcus (/K^^l) UttiS JtfS t r e p t o c 

0 c c u s (m&tw) t* coim* &t°?*y ^m^m ; b a c i i i u 

s IflL Corynebacteriu mJM. *3 J: ^Clostridium 
Itt^-a-tf^l ; A c t i nomyces iffS t r ep t omy c e s 

lfl*^tf*« ; N e i s s e r i aIIMMl^ttf^7AiW ; 
Pseudomonas Il^ B r u c e l la HflL Agrobacteri 
u mJgflu B o r d e t e l la Escherichia lit S h i g 

e l l a JiflL Yersinia lffi> S a l m o n e l la K l e b s 

1 e l l a JiSL Enterobacter JRQ[ % Hemophi lus SSL 
P a s t e u r e l la Jl$, fiiffS t r ep t o bac i l l us if 

U I ^ D ^|1n Campylobacter HtflL Vibrio JSflt 
^i^'Ricket ts i all^itfC h l am y d i alttSr^frfflfl&rt 

[0 0 12] 

fi. Staphylococcus aureus (ffe^K^^I) ; S t a 
phylococcus saprophyt icus ; ('fblftMffil^M) J S 
treptococcus agalactiae; (fifi#kM*tM) ', B a c 
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illus anthracis (SHSM) ;Corynebacterium 
diphtheria (v7f'J 7|g) ;Clostridium perf 
r i n g e n s (^x^v-af) ;Clostridium botulinu 
m (#7'J?^I) ;Clostridium tetani (MM) ;N 
eisseria gonorrhoeae Oft®) Neisseria m 
e n i n g i t i d i s (ilSli&l) ;Pseudomonas aerugi 
n o s a (ffl&W) ; Leg i one 1 la pneumophi la {V~J* 

Escherichia coli (-*MM) Yersinia 
p e s t i s (^7* MS) ;Hemophilus influenzae ; H 
e 1 i c o b a c t e r pylori (aiJd;^?- • t"n'J|) ; C a m 
pylobacter f etus ; Vi br i o cholerae (^1/7 
1) ; Vibrio parahemolyticus (B§j& tT 7* 'J * ) ;Tr 
epomena pal 1 idum;Act inomyces Israeli 
i;Rickettsia prowazekii (Hff T) ; 
Rickettsia rickettsii (n -y *-Uj&a&'J*- v f-7) 
;Chlamydia trachomatis (^73-7^7? vT) ; 
Chlamydia psittaci («A«77v/7) ;Brucel 
la abortus (VsMMW IsilfAgr obac t e r i um tu 
mefac i ens £l5*tr-o 
[0 0 13] 

D N A * f- ;v£|Ef*i££ a i ti t> ??M<7)i£t4 l^/u^fi^i t -c* 
4 0 yh'»MDNA^f^lMlli, HAS. *4>#5e1-& 

#&«T?*i!K PfHSjW^ *>bff 4 L< lit hlBJ&fc#LTj&i£J&te*«fc 
^f^HK^I^Mt^-tl^f^lKT) I C 6 0 fi> 5 0 0 aiM&±-C*S 



(15) 



$$312 0 0 3- 5 0 1 43 1 



O 

[0 0 14] 

Kb 3] 




)V*)W i tztiz/fVTfr^frt fc(l->^D7H*7A'3t">"e*!), 

ffijRT ^ * A/ i ttffiiRT ji'3 + ->, 7 u - /u 4 S&7 'J — jw-i tyUi&S 
fix is *), ZLX 

R 3 Wt, 'J#~*, f^^-VU^-^ifctt-ewU^^kfllitfr-c*!), R 1 

^Dt'K^, R 3 f±, H, 2- (4 -*A/*'J xjV) -x^;K 3 — (N 
-7^n^;w) -T^/^nt'K 2- (2- (2-t Kn^fyxf^y) x h 
x^;w J 7ttixf-;i/- 2 - (7^'J^-h) -^f ^t^So iliD^flf 
4L^**f|t*v»t, R 1 f*H-C&*K R 2 12 (S-**v^N-^) * 
i-PXlb*), R 3 liU*-*, 5' *7.*'J JV'J 7***->y#-^4fc 



0 0 3-5 0 1 43 1 



145* )l'T**z/ } )tf~-ZX-$>&o @.<0&i LV^lWB&KfcuT, R 

3 f4HT*&<9, R 1 &£XfR 2 2- (y7ii^f*) v^n^yf- 

>V£fcf42- (->'7xi;m Kn4r->^^JV) y^n/^f JVT^2, 0 

H/>**»*K*v»r % R 1 ttH-C*»K R 2 f47 9-;V7*^;Vx^r 

1312-7^ x^;i/-?&«9^ R 3 (4 2- ( 4 'J -/w) -xfJi/tii 



^■C, Ifrfr 1**0*2 14, -St fct4#ig#-C*«9#, Ar 1 £4tfAr 2 
(4, IWICf £f4H& >9#. 7'J-^f £{4^rn7';-JW sfc^ 

(4, loSfctt£Jfc<&#|I-T\ ^n^>\ - fa, -fnv, \&®lT)V*)\s, 7 
■J-;i/£/ct4m&7 1 j-.>K filft7*3*->, ttTJ^ + yTi^JK £fcf4 

* n 7 ;v * ;u i {4 ? n 7 ;v 4r )V 7 )V 3 * -> J: >9 S ft 7 U - * £ 
f47 i ;-;V'C*D, ZZ."C<D& s s9V7fr*fi'&li* 3^£>7l£;£U v^n 
7M;M>A-^2oJf»:J:^ J: tfS* Lfc 

nK-y-"Cj& J) , TJV^JK 7'J - fcliv ^ n 7;v*^l<i5^f *ifr<D* 

y^-HK ffiUKX*), Aoyv, ffiSfc7^^;wi/c{4M7JV=f#->, 7'J~ 

, 7 0% x^f^K £fcJ47.;V7x>- YK X i}S&3*rti3«!) , <?• L"C, R a 
> R b EJtfR' (4, mCtfzim**)s ifcfcttfc, TkSf, ^nyv, -hn, 
-hnv, tt7JHJK ffl7J^^->, {gj&7;i^*v7^*;K 2£f4v 

^D7^ + ^ifcli'>?07^*^7^3^r->N t £I4 7'J fcH^r 07 



[0 0 15] 



Mb 4] 




(17) !Hf*2 003-501431 

7i^^fy7)^iK i 7tf±->7 VTJ^^^t titi's? □7M*7i^ + ->f 
fi& 3 tifc 7 - * i li^r n 7 V - > £t T~<9#-> ^D7JV^*| 

^ 3j&*t>7M££U y^n7J^JM>^-«2oJt«Si:J:i) 1 SfcJt 

^nr^^S^-f ft^<7)7 7A-t^\ 3rMtw «t 19 , Anr/, iSMr^^fi/ 
i/:litt7)^^fv> TV-A-i £fifi&7'J ->K AD^y, - ha, ^ b 
nv, 7)i'x£b\ ii^^>Wt, 75 b\ x*f>K i fcli7/i/7x- b K £ *) 
t&£tiT^&/5\ S £liR a , R b JsJ:i7R e HU t?«> %mm, ^rDf 

[0 0 16] 

75 xbnj: $ 7x->^^ic^?^ ; ztLt>n?4 7?')-it* 

M&75 yiiu 19 7 5 > ft sit ; ttihvyj 79 "J -i±#OT»-e TN6/ 

N9 7^/7'J-J fc^1-^o 
[0 0 17] 

N6 4fcHN9 9-r T^'j-owRfcfcv^ as3i7 o 'r7iiii:ii(i, r 

bj ifcfiS:i5fi'&»+"C, »7 5 7f 1*11*7 3 > (N67^79 
'J--CH) ifctt^ayvft* (N 9 7-f 7*7 'J --Ctt) fcRl£3-£*o 

TJtmSft&o N6/N9 9-<77 , ;--C(i, ft 4>#2 t < (4N 9 **Jfc 
BtaMMfcU ^^-e> C 6&£K)£3-£So £ti$>?5?>f 7*9 'J -fl^ RJ&tt 
, HfitefcUU l-o^nyvftft (N9ffi-?*$i--fc1I!fe3ft*) isitfttStf) 



(18) *H«2 0 0 3-5 0 1 4 3 1 

(Nl, N3££^N 7^14#*-&tf) *HW<£>#£fcftoT»ii-e§*o 

[0 0 18] 

#Lfc, 5' 'J ifctt*3fcv», 7f;-»^im. 

[0 0 19] 

;V7 = >X7sr^T^2>^ 7 f - > D N A ^ f ^ISiil MJ 1 4 o 

Kn^-> + ^'J >x*f v 7 xx;i/**ij >ft 8 - t Kn^^^-'J >xt,t 
>K V- (p-7WD7i-*) *''J>Sx^-jV7r/X7f^ 

[0 0 2 0] 

Hffi-ffc^RJSt'ttfflLT, ft^^f L< li7*U VfoC 6 f tz 
14 N 9f£w1lJfeKoi/>T*Wffll : -CllttLfc«t (flx.»*7 5 fctt^ 

n^yflsfe) mVy^fffl Lt^Lfc7f->DNA>fA'S^Si 



(19) 1$St2 0 0 3-5 0 1 4 3 1 

*«fflLTl^y>^^*T|4 e 09 <b L"C> Bun i n > 1 9 9 8, 3>lft 
HJ7H>f^X, 7*f5 yy"7Vy;#BB 0 
[ 0 0 2 1 ] 

?*3#Sfctt3fc^te#-C*»)ft*o i*Lt,o«-c»i, Ifi-x^ 

I ^:li«x. W 5 P L C * 7 ffl Ufc^ n v f^77^ -^t^ifflK) 
[ 0 0 2 2] 

#W^4TOt40^5& s ^S^^9^^ft^"C#*o ro77'a-fli, 7^5 
[0 0 2 3] 

KB3$&<, 7 f - > ^ i t>'y h y >#I&5 D N A ^ f JVifefif 

ffittKov>T»H)ft4, (77^>DNA*f^2&lE»S**3&31-*- 



(20) 0 0 3-5 0 1 4 3 1 

0 9 8/ 1 2 2 0 6 CftoT, A^f^tDNA, h U f-MfcS - 77* J */ )V 
(C s H 3 ) i5<t«7f^>DNA^fivSMi^fffilt 

[0 0 2 4 ] 
[0 0 2 5 ] 

[0 0 2 6] 
[0 0 2 7 ] 

\T)\<*>\>\ , rffiar^^^j rd -c, t;v*;kI ei 

, x^;v, 7°nt°;v, ^vynt>, n-7*^JK s e c-7^JK tert- 
•/f-JK ^>?-;K 2-'0?-;K -fVOf-JK **^>"f;K a^-/)K 2 

[0 0 2 8 ] 

*HW^> rr^n^vj > rffi»r;i/3^->j fej:?/ rc, -c. 7;v^ + -> 



(21) ^2 00 3-5 0 1 43 1 

If* F + y, ih + v, 7*07K^fv'> n-/Hv> sec- 

7^^->, t e r t -7*F 3rv\ ^> r-3rv\ 2-^>f^ -fV^H^ 

[0 0 2 9] 

hof >J fc*ffifc.J:»K 7 7|> ^H, iilfa 1 ?**! 

[ 0 0 3 0] 

h 7 m^W^Z^-f %> nrH^i, PJitfy^n/Dt'K y^o/fJV 
, n^>f-;i/ % y^OA^yJK i5Wv?BA7 , f j^||tl)o C 3 - 
C 7 y^n7J^iV|flt Jf4 L<fiC 5 -C 7 n 7 ^£ 

4if0^rnJi^i:3!jft"C§4o ^&*0#H4> k^'Jy-JV, ^7v-* 
[0 0 3 1 ] 

fcttttSfcOtfteSt (^4<iUo^f«-eil) («x.tfl. 2, 3, 4-r 
F7tFnt7f jv, t7f 7VHJJK ^:ii7xfy FVM . £*Ui 
BrSKJij, ^Jx.(f^ny>, {g;$7)i^;K ttTi^^y, &B.7 fr*** 

t tt& S JiT v> & 7 x - ;w is J: tf t7 f- * # tr o 



(22) ^2 00 3-5 0 1 43 1 

[0 0 3 2] 

->u, f7'/'J)K ^5^7'J;v, 'fy^f/'JJi' (*^^v*'J^) > n''J-» 

-/K 1 -t tz\$2 -A V*J -JK 1 -ffcli2-f f7t KnW V 
~;k 2 - f £J2 3 - 7 J: #2 -r h 5 Kn 7 9 -frttts o 

[ 0 0 3 3] 

#&f!<^®ifJiMtt^7 7 f -> D N A 7 f-)V^#^tffi# / f^t)fi> 3 
[ 0 0 3 4 ] 

ayft h 'J r;vy-f 7'9 , ;-fi> SS*#fc <fc >ja»Sii**fficaoTil« 

i-ti7^7 , 7 , J- (N 6 £ £ C^N 9 ) -C(i> #*<7)S&X£. S!l*?> 
Rj£ift£*"C«/flLt\ *Wffl»tlE«0#-7 , y >»##*M1-4o S 
^7^7*7']- (#9!ffl»?>N 6/N 9) T*k3U lo©fit (HSfl9H»±N9 

[ 0 0 3 5 ] 

o ifiKli, KJfctt, «xJ*, ^i^rtH-frfc^*^* (l00i^50 
0/iL) ££U ^5*K*^«**/MSfc"f*, 9 6fx^-h*«IL 
T, ¥lfLt*lt?» 0 til, c\<Dm.m<vKm®3if<D®imK±V), H?rfE7'n-fe* 



(23) 8*2 0 0 3-5 0 1 4 3 1 

[0 0 3 6] 

a. N 6 7 -f 7* 7 'J - 

N 6 ft-Cltlfe 3 ftfc 7 7* - > M# * K JTF^fcfr * HI* L fco 

lo^BS7 + -A}:J3^T, 6 -7 an^'J 8 5t"C, -B&> — 

Rj£3*4o 1 HlS«1-2>o 

[0 0 3 7] 

[ft 5] 




tett&7 9-A'4fclWo7 , J- & o ft*?)— &i »i— 8t7 5 >"Sr £ 
1, 2-v75 7 7*nA> 

5 _7=y-l ( 3, 3 - h ij ti-jV's? > 

r h 7 1 K u 7 ;v 7 v ^ 7 5 > 
7*? 5 



(24) #*2 003-501431 

3, 3-v7x;;v^nt';i/7r/' 

1 - (3-7;y7*nt'ji/) - 2 - tfn <; vV > 
2- (2-7^xf JV) - l ->f-;ue.n 'J v> 

2 - (7 5 y y f-;v) ^> 5 frZL&W&&%\to 
2, 2, 2-h'J7^nxf;v75>MJI 

(R) - (-) - 1 -75 J - 2 -/n;V -)V 
2- (1 - v^^-t — )V) x.f-;U7 5 > 
4- (h'J7JV*n^fjl/) ^>y>7r/ 

2, 5-^nn75Jl/75^4i!fi 

( + /-) -4-75y-3-l:KD*->Bl 
N, N-v>f^fl^>v7^ 

3, JV/fiV75V 

1, 4-y7?y-2-7 i 3'yy^«I 

75 yy f-*£JWH* 

7 5 y t Kn* vy f JV7'n;ryyi-;v 

2- (7 5;xf-A/) f'Jyy 

7?~?y $ 5 > 

7?7Mt>l 

N-^>yjvx^y-jV7? > 
xf-;w- 6 -7 5 y y^V- MM 
xf l/yy75 > 

2-v^n^\^7. - i-x.x.;i/x^-ji/75> 
[ 0 0 3 8] 

75VS", 75 ^OEl&f&fr^C 6 fc**frfrLTv>*J&»fc 



®3k2 003-501431 



[ 0 0 3 9] 

b. N 9 y_J y"y ] ) - 

©ftttAtt, ^T©lTt^Dy>^ (R ' v Xf£liR 4 X) 

Lfco 
[ 0 0 4 0 ] 



f07'J -;pt*4 0 
[ 0 0 4 1 ] 

HPLCKJ »)fr#fU N- 9 *3 «t tfN- 7 Il7f->i 



[<be] 





(1) 



(6) 



(5) 



(26) #312 00 3-5 0 1 43 1 

it, 79 V-*<7)fe%lfr z r<D%LZn2i£Z>z.tx*&& 

o 

[ 0 0 4 2] 

ft Stf>#tt^ n ^* yfk« * t oRje K«ffl § 4 o ^ *l e> oris t ttffl "t * iff 

4-3 - KKSMf-A- 

2 -^nnxf ji/*x*>t 

2- (2 -^nnr-fe >73 K) ~ 4 -f-T V*- JV-ftSif;V 

4- (2 -^nnxfjv) *)V*vy&WtM. 

N— (3 -7*n^e 7°n 7?H? F 

2- ^nn-N, N - V* f-^T-b b 7-b * ? K 

3- ^nn-2-t Fn^->7"n 9 2 V V- h 

2- 7'n^E-2' h nr-b h 7-9 K 

3- (2-yotxf jV) -OK-JV 

5- ^nn-2-^>'^ >xf 

2- ^nnxf;vxfw;P7^ K 

3- ^nn-N-K Ko^y-2, 2-y^f ^-7°net>7? K 
L-l-p-fy^75/-2 -7xxjvxf)^nn^fH > v 
2- (2-7*n^xf;i/) -l, 3-vt^f7 7> 

2- (T'nt^fJV) 7^9iHxf^ 
2- (2- (2 nnxf^^y) xK~7) x*/-;i/ 
(3-^nn7ot";i/) f'jn^y-/7> 



(27) #312 0 0 3-5 0 1 43 1 

g _ ^ > ? > 

[ 0 0 4 3] 
c . N6/N9 SHHt 7 j 7*7 'J - 

T\ C 6 7? J £ cfctfN 9ffiOW^lcafta6*^ri-*3H'^*9^ •/? 'J K 

[0 0 4 4 ] 

[ft 7] 




Rj£**-A 3 
[ 0 0 4 5] 

75>^, &&^t/KiQX- U^-A|i-t7 5 >Sr^*«, -ft* lira 
7 5>*«, 3 , fl^fe (7) *8 5t"C-Bjfe©S 

* * - a 2 oft»B l fc*«-fk7 y * - * A <b * o 

[0 0 4 6] 

4-3 - Kg&m^f-^ 



(28) ^2 00 3-5 0 1 43 1 

1 - yn-t- 3-7 x-jL-^n/r/ 

xf ^ * > ^ 

2 - (2-^OD7-bf75 K) -4 - f 7'/-;i/-fttxf ^ 

jUt (2 -7otxf^) h9^f^7>^x-)A 
4-^no7i— ;^2 - yntxf ji/x- r ;v 
N- (3 -7"nt7"n 7?HU' 
if- ;W V -> 7 * - Y 

2- ^nn-N, N-^f *7-bf7-b?U' 

3- ?no-2-t Fa^ry^nt"jM h 

2- 7*n*-2' - - h n 7 -fe h 7 - V K 

3- (2-7*n*xf jv) r/F-* 

5 - ^ D D - 2 > ^ / vxf 1/V|^ - ;v 

2- ^nnxf jvxf^;V7-f K 

3- ^on-N-tKo^y-2, 2 f-;W-7*n >7 5 K 
L - 1 - p - h v^T 5 7-2 -7xxjl/xfj^ nn^f-H h > 
2- (2-yn^xf;!/) -l, 3-^*V7> 

2- (7*n^f)V) 

2- (2- (2-^nnxf^y) xK-» x?y-;i/ 
(3 DD7°nt:;v) f'J^Jfy-/7> 

^07A7iX3-jl/ 

7'ntxf)V7 5 
[0 0 4 7] 



(29) 1f*2 0 0 3-5 0 1 4 3 1 

t7 * 5 

1, 2 - y'7 5 y/D/N'V 

5-757-1, 3, 3 - r'J^fiVy^nA^t>^f^-75> 

3- ^V7'n*^->7'ak'jV7 5 7 

->'7 x-;v^'J 7R, jc* 7 - ;ur 5 7i7r;V 
2- (2-7;/xfjP7?y) -x*7-;V 

rf7t Kn 7 ;V7 'J ;v7 5 7 

5 -7^;v h U 7' 7 5 

3, 3-v7x-;V7'nn'^7?> 

1 - ( 3 - 7 5 7 7°n - 2 - fcf n y TV 7 

2- (2-75yxf^) -i-^f-;vn'n';y> 

2- (7?y^fjv) ^>x>r 5 ^7-^-^m^7Rfn^) 

2, 2, 2-h , J7Mnxf*75>', ttll 

l - u j -s y 

(R) - (-) - 1 -75 7- 2 -7d/nv-;p 
2- xf ji/7r/ 

4- ( ]- U 7)V^D^ f-JU) ^7-7^7 5 7 

2, 5 -v^nDT? ^7 5 

( + /-) -4 -7 5 7- 3- Kn^fVKt 
N, N-v>f ^xfl/>-77 5 7 

3, 3 -v*7f-;U7f-^7 5 7 

1, 4 --7*75 7-2 -7**7 7r&£& 

7 5 7 7f-;i/£&#g£ 

7 5 7 k Kn + ->^f;i'7'o;Oy^- ;v 

2 - (75 yxfjv) try -77 

7 5 7 7**7- )l> 



(30) f#3i2 0 0 3-5 0 1 4 3 1 

6 -7 5 yg&®x^;v^jt£ 
xf l/>i?75 > 

2-->^n^^7. - 1 -x;juff75 > 
[0 0 4 8] 

[0 0 4 9] 

KJ&**-A lis ,£^2?) J: ^ \z s ^^l>tII14#^ &&N675 
^•cmii^tL, ft&-/'J>^ «^nr>^t)tc7)R^m: >9> Nl, N 3 is 

[0 0 5 0] 

o<0^&&7 5 VO-tf h tm 1 7<0#*O#* i/UfciD*. ; »£l o<D 
75 &6»*fc+<&tt*<&iaiJtIS>7 3 ^Rfc-raHKO*)***** 

tr, ^J8> g^iO'lO^-JxJl'^gti, RjE&o*-«fl-*-ii)ft*i*tfe 

#5e<7>«&lfcJ:tfC 6 3 0(?)S4SH!575 1*? h 

DD^r/i ©ElSttKitS CT , C 6 tt&»<D K 2 $ (± 3 L T 

fcE»RlS1-4T5 >0&^*ffl<7>R£fc Iff ^Rfcil^ft+Ot ft & 



(31) ^S2 00 3-5 0 1 43 1 

[0 0 5 1 ] 

3 >lf^ h 'J 7^7^7*7 'J -<D*i? 

±fE<£> <£ 9 K Wft t 7 >f 7 v 'J - E& *OEJS^lfi» * , >f > e £ «fc 
[0 0 5 2 ] 

4fe'tt^^1-^'J- Kfcto£E5El-*o *§5elfi#a!lS\ 
M , 9 y A R§t£ £ J: If >f 7 A >7 , JH:MLTX^V-->^L 
; *;vn/^^-^V-b>^7, (Caulobacter cresentu) 
* «fc tf'&JfS l±*f U %m-C$> h o >f > tr T r - > D N A p< f- >u&|5 

^s»J n/^^-tTu 'J. Agrobacte 
rium tumefaciensx 7 ->aEMis I lf}ak&M*i£tto 
[0 0 5 3] 

^^1^7? -fe>f * 7n^*n- (Caulobacter) &^<7)ffl® 

^^hvBfamii (pye) j^sfe (fo^) fcf<&sreofc*iSig 
ttgwtfeiits nftJisi?*fco i^»7 , jn-hS- > *b o . o 

5(7) 6 0 0 nm (OD 6 o o ) TW*^»JK**1-4»*4 tfc. 
•YJi> 9 6 7xKOD7"V- #H^^S7°V- h^-CWft 

L^7^7*7 l J-^fiLtiiitSo itiJbcov^ * n7V- hfcftfflLT, 
^* (100^f)5 0 0//L) ©*RjWSJ§***, v^n?^ *-7V- h 
<7)9 6 7x^8 8otA*l ; g»)«)8o(7)7x;Hi, Pitt 
MtUTftlLfc. 7xW8o^||4 («K-fk^«*«JB*-f) ^fflHt 
^ffl Lfc 0 5>f 79 'J 'J l^i^^r'J, 146 
^ L<7)*ffll7'J 3- h£\ 4^ L(?)3>et Hj 7JV7^7 , 7'J-t>'7';i/« 



(32) ^2 00 3-5 0 1 43 1 

[0 0 5 4] 

?>r it&%}<Dm* \-fv~ vjbtz*), mws om^? 

2 Ann 3 7Vx*mLti 0 mwm&mmte, 

*v >?Ltz ;mmmm, od 6 3 . <DmfcK£y)*-?vyyx^z> 0 nm 

V^fri *)Qo < *9 tHiLT^I,W^tf^x;^flLT, M)&"f & ^ > 
[0 0 5 5] 

ifk#**PIgLfc. iii^fO^^^^'J -*&rafiLfcfc*fl:<fr*«U 6-N 
- (y7x-)^*'J>fi^r)0 -xf jv-7f->, 6-N- (i>7*;V 

*'j^l«f*) -x-^;v-9- (2- (4 -^e;w*'; x;v) -xf;v) -7 

r->, 6-N- (y7i-WJ>Sx^f^) -xf-jV-9- (3- (N- 
7*n>fji/) -7? 7 7°n -7f->, 6-N- (v7x;j^'J>|i 
-xf-jV-9- (2- (2- xf^y) x 

9- (x^;v- — M f-^-Tf- ^fc£tro 

[0 0 5 6] 

Sfcli, ±EOW V-~y?7vk'(frhftfcLtz&mk& 
%&KftLXWfe%1foLtz 0 Z.tlb(DTv -kJ li, Caulobacter cr 
esentusitliBrucel la abortus (^vlll) 

m^7--tr£J:tfd cm^f ?-BOW***«Ufc, 2|MJ, £*l 
&4>7? -feW T«t, > f-;Wb4 5/5 0 DNAlS (B e r d i s fc, 

1998, Proc. Natl. Acad. Sci. USA _9_5_ : 2 8 7 4 ^ 
<b2 8 7 9 «felfl#«*#b3>lf* h V 7*?^ 7?'J -^VT* 



(33) ^2 00 3-5 0 1 43 1 

*-±fc£*fc**-Mfc a H^fttDNAO*iJj:U f ?S#->>f-^-->3 *> 
[ 0 0 5 7 ] 

Ifl)7?t>ftttffiLt, *5J 5 0 0 l /MOS£ffi|T'f ^efoWDNA^ 
(i 3 , 3-V7i-M V 7°d e Sr^r 1 4 'J * 3^0 7f7-» o 

o 

[ 0 0 5 8 ] 

[its] 



(34) 



&H2 00 3-5 0 143 1 




[ 0 0 5 9] 

//M(0K i Sit : 
Mb 9] 




[ 0 0 6 0] 



(35) ^f*2 0 0 3-5 0 1 4 3 1 

LT, 7f->DNA^f JvSSfiliStt<7)Sfi:ov^KiL^o 3-xf- 

[ftlO] 




[0 0 6 1 ] 

d c f ^SSf Sl*f ffl L/cf > If f D7?t^ It tfrjrcA^-CSi 
At7^W A^iJr^^4$(D^fjPSSi|| (New Engl an 
d BiolabB,^'J-, MA) SitfpUC 1 8DNA£^H<t LTfli 

• JU-** (Arthtobacter luteus) , /<5/9* • 7 
5 n 'J Jp7 ryx>X (Bacillus amyloliquifacien 
s H) ^ ^7 4 7 2. ■ A v7°f">7- (Hemophilus aegypt 
i u s ) > ^^E7 4 7 7s • ^7 4 yy ;i/x>-*f (Hemophilus par 
ainf luenza) * £ fcfi^y^-fc^ (Moraxel la) 
ffioHJJR-CA^-e^s d c m^f-/u3£l£#»H*fflv^-c^ifi-c§s«, Z*ih<OT 
7x->#Ht£^\ d cm^f-Jl'gftSfrS^lfiftWifc^Sfcfi 
£<fcJUS*i*^tfc£J: *)llfE£*U ioT, DE 8 1 7^v^-±i:|ft)t 
^f-Mb 3 H - «llliD N A Olfe i U - a > t: J: 5£*?*L4ife 

itfc'fttt 3>e^ h i)7A/9>r 7?y-fi^ftSfcttm£7 7*x>#M6«jifi* 



(36) #^200 3-5 0 1 43 1 

[ 0 0 6 2] 

L, t£"e<Plfi#HU DE 8 1 7 4 )\>9-±.K$k#>tz* f-MV H-tiDNA 

[0 0 6 3] 

a. gj|gggg^# 

1Rtt£W»U 7f->DNA^f«#ifiStti:ov>T^ >lf >nT7? 
-fe-f Lfco 

[0 0 6 4 ] 



(37) 45*12 0 0 3- 5 0 1 4 3 1 



R2 o^ - «rV 



co 2 

^ S NH 2 
N 



HO R, 



1 Ri=OH R 2 = H 

2 R| = H R 2 - H 

3 Ri=OH R 2 = P0 3 

4 Ri=H R 2 = P0 3 



[0 0 6 5] 

A 6 

[ft 1 2 ] 



C38) 



#*2 00 3-5 0 143 1 



hA P u 

X 0 



pH 12, 3 US®, 50pC 



HS 



x 

HN-^CH, 

>C0 2 H 



o 

M 

N CH, 



C0 2 H 



NH 2 



R ? 0 



00 

HO R, 



H 2 CO, HOAc, 24B#Pe1 




R-O 



5 ^X 

^ S C0 2 K 

c6 



V5 1 

HO R, 



HO R, 



r 

06 



3 COjH 



7->7—tT I,pH7.4, 

50mM U>8Ay77- 
*~ 



r 

c6 



NH 2 
CO,H 



HO R, 



[ 0 0 6 6] 

W77^U, £*l&<0fls£-fctt, ItlC^UK, T% Cc rM^Sft 
itti'HWU, -ft#4&2£J:U f 4 0K i Ji, 3 Cov»Tli 0 frh 1 5 0 fi M 

V>^o^)5^fmU:o l*i0 f 2OK i ii> IC, 0 frhWifcLtZo 
[0 0 6 7] 

[|U] 



(39) 



8*2003-50 1 43 1 



£1 :fc£-#l~4 0Ki 







C0 2 

>S ^ N H 2 
HO OH j 


2mM 160 |iM 


C0 2 

CO 

o,po- oj 
> c 

HO OH 3 


1 mM 80 nM 


co 2 

NH 2 

HO 2 


41 nM 


C0 2 
v NH2 

HO 

4 


13 [Ml 



[ 0 0 6 8] 



(40) 



!f#3l2 0 0 3- 5 0 1 43 1 



[0 0 6 9] 

7*9 'J -1"k£-Wfiolt& <£ 9 £1"* £ J: *) , #9!*lllSKfefcLfc J: ? *a 
t\ «|«*«J:»)»J|lT**fc^^3RI^**1-*o sfrmmz 
[0 0 7 0] 

ftlxjf, -fb^fe (8) f±> Jttt«KB*> (mMtSffl) E*?S1Mt^N6 7^ 
Wk 1 3 ] 



[0 0 7 1 ] 

t^L, BS#&) (8) *J:0 r -eolW51««# (9) *«»Lfc. 

(8) tt, *17 5VH, fcitfN- 94fc#fetMMMbLT, S-TxVv 
n/ptf-*-^ (SAM) ^i^DNA^W^-eti-etiffiMffll-^xJ: 9 fcR 

C6T3 XBfctftt, SAMStCilWC^Jo 

[0 0 7 2] 
[0 0 7 3] 




(41) 



#£2 00 3-5 0 143 1 



[it 1 4 ] 



OMe 




(13) 



EJfo* * - A 4 
[ 0 0 7 4 ] 

t, riv7?> (11) HJ:4»x»7S J"fl:**ttU iuWR' tt, * 
3d£fcfiC0 2 P' ' Ci?©P' isJtfP' • Ji«S3£-c**) "C*4, i. 
«i:i>]> -»7 5> (12) *«#P)*i4o 6 nn/'J V4>*iJDfc «t «J 

, i^v^n^t7t7r^^#iD^ d3) ^n^ti, m<o-sn^^^'>±. 

[ 0 0 7 5 ] 

[ 0 0 7 6 ] 

Rj&T.^- A 5 



(42) 



^2 00 3-5 0 1 43 1 



Mb i 5 ] 



H,N^,CO,H BnOCOC! rB3HN mH /— Q /— Q 

T "ff , CBZHN CO jH CwC^o DPPA , cBznCXc 

E, '° H ° 2C »»t HOC^ ^ 

(161 70% div/. "^Sim -sN 



OH 



66% 



(20) 



CBzHN^COjMe 



CBzHN^CO,Me NaOMe 

Y 2 . MeOH CBzN^^ssq 

TeocHN^ 96% TeocmT 



(23) (22) (21) 



[0 0 7 7] 

i^MOT Lt, *9 9 (7A^y^y& (16) 

<t i ft) *$&ik&%)tp<D7r-yDiiA*?-^i& : &m% mmfe^ 

- i^'t^o Elta^-A 5 t^:i: ^ D, L 
-7*^7*?ym (16) ^nD^>yjK»feIL, N-tfJl'***^ 
'/•7^l7^A-7^>i (17) ^-e, 

^AT^ffcF^tfflLT^H^JyV'/ (18) UtftlLto ^r-r 
*p7,1fr%L*^ y7i-)Wt^*'J )V7->' K£1£ffl LT^^60/?-*)l^K>m±^ 

*jslt> >r v^^-*— h (i 9) £*i£><&ri&j;^ sweEi&stt 
) «u h >; > f-;u-> <; 9 j - » (20) fcteffl Ltit u t e o c ( f y 

^jVyijfxFJfy^Wf^JP) §f7r/ (2 1) *#fc 0 t^tV'JyV 
Y U ^Apt F^yK^ffflUlilU ^f-^fA' (2 2) 

5 > (2 3) 

[ 0 0 7 8] 



(43) ^2 00 3-5 0 1 43 1 

ft** (2 3) &£V (1 1) (^i-CR* = H, P* =CBz) ttfflLT 
, R v =C0 2 Me, P' =CB z^ttlVv>^7f^>gHfr (13) 
iJitFR" =H, P' =CBz<0 (13) Z&J&Ltzo 
[0 0 7 9] 

n -b * (?) ^ S J: »9 fijfT i & o 
[ 0 0 8 0] 

[ 0 0 8 1 ] 

vW>S, a^tt^m, 7^*>», Wx.»fft«, H00C- (CH 2 ) „ 
-CH, (::Wnli0^Mt^4) #<7> fro 45£#14EH£*tt 

[ 0 0 8 2] 
[0 0 8 3] 



(44) ^200 3-5 0 1 43 1 

jxryzfy, frft-ryfy* atryfy, y^r^tfv/^, 4f9f->\ 

(PVP) ^^t^n-7lg|T^Jo ^MT&tuf, *#^>je-;weu 
[ 0 0 8 4] 

«$t37C, iiiZJ&a-r^ yy*ML&2> 0 Z<DBM<QtzibK, till 
, ^JW^jH-^y^, #'jxf py/'J =r-;K is J: tf/i fctf-SHtf-* 

[ 0 0 8 5] 

, i^C, -t*9^>^J:OTM, Wx-Jf^U-fen-^i fcttVJpeh-^j^fe 

%mu r>-7>*zt>i£4tM> isxv/itzttrfrtttzttZTTVym*?? 
ifc*«-cs4 0 st^T'-b^jW-cji, *si*ffrMfe*> mmzmfo, wx.imffifo. 

mm^y ? 4 y ^ 4 'J ^ > ^ «J a - lilBa-c $ & 



(45) #812 00 3-5 0 1 43 1 

[ 0 0 8 6 ] 
[ 0 0 8 7 ] 

SMb-eSio 8-Affl«#Jtt, «x.»fT>^>i'i)tJitt«[EI«^S 

M $ fc f± v * ~> 3 > <o J: 9 * B £ t & - t *> 5 T & , JKiSfk&I > ££lb2ij 
is 1 V/ 1 tz 12 ftmtM 4 ^©fijW-ffcW ^ii^H, 
[0 0 8 8] 

fcfcifctt^fc^/wi, filters, * izit^mm^r)^, Wx. 

»f * W > ®x JV S H r 'J ^ "J -t 'J K> 4 tz it 'J *° V - A «r^tr o 7k'l4£ A 
S&Siftfi^ V> f-;Hr;vn-^^ f- 'J 9 a, v /nf h -Pt tzitf*** 

fltffl ft 4 *$tt, tmttzii ««f8»4 irwElRfitf tt SSUfc-? § £ 



(46) 00 3-5 0 1 43 1 

[0 0 8 9] 
[ 0 0 9 0] 

PD*li^t*»)#i, VPDIi, ^-^^/-^^^i^lifit/c, 3% 
w/ v ^ > v ^ 7^3-;K 8 % w/ v HMlte#WSte# 'JVJM-f8 0, £ 
J: 1/6 5 Kw/vl'JxfV^^'J 0 0 ^>*«-C*4o VPDMI^ 

(VPD: 5W) li> *i$t5%n^ho-7tl : 1 KfcJRLfcVPD* 

[0 0 9 1 ] 

at^So ^fetB*7*-b;V3S?J(J> ^^-fk^WttRKJSCT, j&SMtf^l 0 0 



(47) t#S2 0 0 3-5 0 1 4 3 1 

[0 0 9 2 ] 
[0 0 9 3 ] 

gmw^a^offiji, urn, mm, mm, %m, m^m, vy^m, ?»*m 
*ym, m, %,mm, ?xyi, sei, vw>sl a^t^Ms 

fliifSI, H00C- (CH 2 ) „ -CH 3 (iit(Dnli0^^4 
[0 0 9 4 ] 

Ogag^J, Ma c k Publishing Co. , >f-Xh'A PAK 
J*U flfl, JOKrt, JMSl*U *fclilKrtftA*-Srtr, #mnm&*&trzkw 

[0 0 9 5 ] 



(48) 13*2 00 3-5 0 1 43 1 

[ 0 0 9 6] 
[ 0 0 9 7] 

, «ISJg**T&£LfcEC 5 0 (5 0%Jtint*«l*») , 
[ 0 0 9 8] 

#*fr> fML «#RS, 'ft, «3-i$NU feet 
tfiMHSft, J&ftSrS&^Tv^^frttifirijUR^SEiitrft^lSO 

[0 0 9 9] 
[0 10 0] 

flffl 1^ Mtt, Jfllf* 9**9 i tfg £ L v W > e b n £ «fc 



(49) f#St2 0 0 3-5 0 1 4 3 1 

7^/5 >g^7?t>f^faL#4. WTvfe'flt Orav 
cova£ (1996, H. Chromat. B 6 7 7 : lfrb27) K£2> 

V\Z Yux*<Dit J &%Q<D*W.M\t, Kuhnz^^Gi eschen 

is «t (1998) I26f, 1120)5^112 7® «t 

[0101] 

i^^M^f^i^M^I^ Wx.^ LD5 0 (W«5 0%C 
StJBfi94!e^*) £<fc£/ED5 0 5 0 * 

g* 0 «ttMi:t&«^ffl©IHlOK«<?5JtJi, »J , L D 5 0 t E 

D 5 OOMOJti: itii-eiio iS^t&ii^^^t^W^ I l^o 

Hi, JEfc-eoftjM, iS^g&fciO^fite, «**>EWfcJ:'!K 

(fijxitf. f i n g i h> 1 9 7 5 , rtt&xo&astiLi 

, % 1 1 «#«0 o 

[0 10 2] 

100H 2 0 0 0 mg/H<OlltiSo B^ftSWf?>£-eE®1-& <t , 
jl^S^*{±, 5 0 frb 9 1 0 m g/m 2 / B^il^So Ji#^Jfcf + 

o. lfrh l o o o fJ tMftK$.m-f'<&x~$>&o MJti&^ifctt-MR 

[0 10 3] 



(50) ^f*2 003-501431 

©PHI^t^So *ftW<7>T7 , -VDNA^f-^36fi»»3llfl#'fk^«olSli 
s »fl*&, v7r'J7, >M£1£<frrtR& SffflH^ A 

a, w**?m, uyv^e^m, mw\mm$:, se, iiw^, m 
sue, m&m, m*7xm, f-yx. tsxw-gB&*$bwztiKmfci*ti%^ 

[0 10 4] 

*ffiBfc*»t*fMf *£tr£T<&lfc;«3 lV&*%Wt<oH*** 

[0 10 5] 
[0 10 6] 

(* jftf!) 1 ) 

±EOftffl3>Ut VVT^y^f 77'J-li> ttTOJ:^ ^9 6^J^^ 
[0 10 7] 

1 7^^xJH:, K 2 C0 3 (7^t> 1 Omg) > ^TDMF ( 
1 4 0^ L) S5£V6-?uv7>)> (0. 5MWDMFM3 0^1) £flDX- 
fco #MtHIK, *E&#fcB*Lfc^nr>ft|b<&'j * hji^MLfcADyy 
ft* (1M©DMF'M15//L) £JDX-£o 

[0 10 8] 

«yj8*^ 1 O^i^t, K 2 C0 3 (3H5mg) , ^tDMF ( 



(51) 



4#*2 0 0 3- 5 0 1 43 1 



IS 0 ftL) &£V6-9w7V> (0. 5M<ODMFi«l 0/* I ) £iHx. 

-fbife (1MCDMFIS$5^L) £iDx.fco 
[0 10 9] 

[0 110] 

, 3 ( 1 M(DDMF'M5 ^ L) &iDX-fco 

[0 111] 

fc> lo<975> (lM^DMF'115/iL) *jDx.fco 
[0 112] 

v^*n;M 9--fv- h£8 5t!tHIU -BfeaSS-frfco 
fii-CftSJU *^*/l/*ai*t^L, iI<7)Mi^ 3 0 0 //Lt:ilL 

[0 113] 

SJSSI 7 f -fc >f tttffl L TttK L o 
[0 114] 

mmm 2 ) 

c 6 75/i^tts^ft^, &T<nfcmz*~ &K'&<Dxm&MWfc<Dmu 

[0 115] 

6-^dd^'J> (1) 7^n*>TtiS«DMF (& 0 . 3 



(52) 



«*2 00 3-5 0 1 43 1 



mmo 1 /DM F) fc»*Lfc<, 
[0 116] 
[ftl6] 



a 




N 

(i) 



Cl 




(2) 




B 
I 



HN 



JO 



N 




N" V 
(3) R 



R= a) H 



b) H 2 C^N^J 

O 



d) H 2 C. 



^OH 



e) H 2 C 



O 



i) R-X, DMF, K 2 C0 3i 45-95 °C; ii) Ph 2 BOCH 2 CH 2 NH 2 , DMF, K 2 C0 3 , 90-95 °C 



rSA^A (K, C0 3 ; 2*t>331) , Wiai^TM^n^/ 
ft* (R-X) SriDx.^o RiSfc* 4 5t4fctt9 5 tft'ML (»W>{k 
**Mftfi-CEl5L 4 , 18P*Hfl»Lfc, £OB*W0>», 
^77^ -£*JSL LTy^nn> * > + 2 %^t> 5 %j* * ^ - 

ffl) , E^c:^^g-a•^4 3 ^ML7t^±l^S^i(5i:^^^^^i^<^?tl^^o7t: 0 

(DMF) TflcfrLfco *7lfc*l^ ^T©MDMF**^-CMt*i-4 ^ 
*t LTfflMtlWbtlTto 4jft**-> , J***/U*9A^D'7h^97-f - ( 



(53 ) 1#*2 0 0 3-5 0 1 4 3 1 

9fcfi^14#^\ S-frfcfc LTM L£N- 9i3=CD-N- 7 #tt£14#<*>&£-* 

[0 117] 

fH^^WTOJ: 9 tlfiU, 6-^nn7°';> (1) 2£i±9-7^ 
^_ 6 _^noy'J> (2bH2e) *, R#DMF (0. 0 3frh0. 5 
mmo 1/mL) 7^3">TT^fi-C-j#rt- Lfco ^$#'J7^ (K, C0 3 
; l. 5frP>2M*) , 1 li^/7i^H*'J Vli^-^Tr/x 

*r;w£iUx.£ 0 KJC&Tft* 9 O^fe 9 SVt ^JD&U 1 8**W*#Lfc 0 

MQCfeiffHMB C fcttfflLTflWRLfco 
[0 118] 

SIIK, 6-^na7*'J> (1) ifclJN-97MJi'-6-^Dn^'J> (2 
b^t,2e) l-7^y-;V(0. 1 mmo 1/mL) CTA'^^TtSfi 
•eilF^Lfco 3 Si<97M V t'jvxf jl/7 ? lcv>f 1 . 2MM<D7)^^ 

)v^u>fy\m*nttzo i^RM-frflfc* i i 0E4-ein!fcu 1 8»M*# 

* 9 A* h ^7 7 -f - (ftftfc Ltv^ nn> 9 > + 2 5 %;< ? V - 

[0 119] 

* ^ I li 4 Iff ^ t ti I t i^tl. S o ttot, *ft|07f 

[0 12 0] 
[ft 1 7 ] 



(54) 



&SI2 0 0 3-5 0 1 43 1 




[0 12 1] 

4 y\£tfTy*4 fflfc, SSDMF^;li-/Vf-^^*^yK (DM SO) 
**tr, #»««R**\ 16. 7mMH#JRU M^fcfcLTjgSHfcfflLfc 

o 

[0 12 2] 

OilC^itLfc, (3 a) (3e) ti\ ZtLhVT y ±4 TfilTW 

[0 12 3] 

Caulobacter cresentus 

3a-IC B o <25/iM 

3b-IC B o <25^M 

3c-IC 5 o < 2 5 ^ M 
ffc^fe 3d-IC B o <25//M 
it&VB 3e-IC 5 o <25^M 
Brucella abortus 
it&mz a - 1 2l$M&KtS«£££JffllJ!&?E- 1 0 0 
ft-£i&3 b - 1 2B*WffcH^kfcifflfl&?E- 1 OO^M 

tt-a-in c -mnfrbmfovimmg- 1 o o 

tt£-»3 d -ft^T^fflJ&ifJilS^- 100//M 



(55) #R2 0 0 3-5 0 1 4 3 1 

3 e -Mtofrhmmmmmm- ioo^m 

Helicobacter pylori 

3a-IC 5 o <25^M 
tt&m 3b-IC 5 o <2b fiM 
ft#8j3c-IC B o (i 2 5frh 1 0 0 (xU<D^ 
-ft-£»3d-IC B o it 2 5frh 1 0 
it&m 3 e - I C 6 o = 2 5/xM 
Agrobacterium tumefaciens 
iti?m 3 a - I C 6 o >1 00//M 
it&m 3b-IC 6 o = 25//M 
it&m 3c-IC 5 o = 2 5 fiM 
it^mz d- I C 5 „ <<25^M 
1t&®)3 e — I C s o << 2 5 fjLlA 
Bacillus subtilis 
it&mz a — I C 5 o 14 10*6 5 0 pMvyffl 
ft^t/3 b — I C 5 o f± 1 frh 1 0 //M^M 
<k^tl3 c — I C 6 o UlHl 0//Mc7)ffi 
it-£tl3 d - I C 6 o 14 10*6 5 0 ^M^)l 
^«J3 e -ttSNr-f 
[0 12 4] 

[0125] 
C c r M 

fl:-6-*3 a - 1 0 O^Mtf^lfif 
-fk^3 b - 1 0 0 ^M-C3fe^*lfi* 
lt£-%3 c - 1 0 0 ^Mf^t4if 
ffrg-ft 3 d - 1 0 0 ^ Mt^^If 
iYAto 3 e - 1 0 0 m M-e^4B* 



(56) #H200 3-5 0 1 43 1 

dam^f 7-if (E. col i) 
it&Ql 3 a - 1 0 0 M MX^-kftm^ 
it&%B3 b - 1 0 0 M MT££*fi&* 
it&%}3 c - 1 0 0 ft MX^-kftm^ 

\\&m 3 d - 1 o o p. mt*^* ua# 

ft-g-^3 e-100// M-C^r&IS* 
dcm^f^M^I (Hh a I) 
ft#&3 a - 5 0 0 ^Mt?f±^< MSftfcv* 
-ffc£-fc3 b - 5 0 0 //Mtli^< lfi#3ilfc^ 
fk^3 c - 5 0 0 //M-CH£< WSftfcV* 
ft#$l3 d - 5 0 0 //M-Cli^< 
fb-^^J 3 e - 5 0 0 ft MTi±^ < 
[0 12 6] 

tft&OttUfcJ: <9> ffc^fe (3 a) (3 e) f±, ^itiflriB4d cmXl 
mi4«r^ $ 4 7f->t^WDNA^f ^MMSf Jit j&**|E 3 it 

[0 12 7] 

(£*«3) 

ili^<7?77 = ->DNA^f-;^^#^lfl^J{i^ ±!S^3> b 'J 7 fry 

a 7*9 v - <da ? y - - > f'tpK&h it* y - KotaftK «t U H% t fco 

[0 12 8] 

1 . 6- (2-v7^^^^^^v^n^>f-)lxT^y) 7*y> 7 

3) 

6 nn7*y >£> 2il?)vMvynifjvxf ^7 5^ (N (iPr) 2 
Et) t#tr n-7*/-;i"t"-C\ S- (-) -2 - (y7x^;Mf^) -fcf 
n'Jyy^W: 0 Rjfcifcfcl 0 5 C i -CiU* U 2 4MKHto v§» 
*R£fi#»a*&*£-?|lfc*U ft4rt»*">'J A^?n7 



(57) *#«2 0 0 3 - 5 0 1 4 3 1 

[0 12 9] 

Oft-g-fc 7 1 ) 

6 - ^nu7°'J 2^fic7)N (iPr) 2 E t n - ~T 9 7 - A' + T? 

, R- ( + ) a - v7i-JH 2 - k'n i; 9 J -jvh^h^ttzo K 

I6«*9 5 r i TiJOlft U 2 4 WPWRJ& I* 
iL, ffl4S;»*->'J AWnv h^77^-CJ: ijfllftLfco 
[0 13 0] 
[ft 1 8 ] 




[0 13 1] 

3 . 2—/7x-^tfP-^ (ft£-& 7 6 ) 

2 -t; n 'J vV ^o-lf/ifty^f J^;i/7x - 3 jg 

»x-f^tiStl 8Btffi^ S(iJ?) , Jf')A7z/+-> K (PhL i) 
[0 13 2] 

[ft 1 9 ] 



(58) 



$|g|2 0 0 3-5 0 1 43 1 




[0 13 3] 

4 . 6 -75/ -4 ( 2 - y7-x-^^'J >fx^rJV) xj^7j_/_gV 
5 y > I I I 1 6 8 ) 

-C?*--y^;v (RaNi) T«L, 2B#W2jnS*»aELfco fSSfci "9 > 4 
, N-yxf^T-r/im, 4 WlilltSi:, 4-7^-6-^ 

[0 13 4] 
{it 2 0 ] 



(59) 



mtk2 0 0 3-5 0 1 4 3 1 




rai 68 

[0 13 5] 

5. 4-757-5 (2->'7x-jl/t''J >»x^r JWxf-;i/>f Ux^f 

;v) >r g yy^ju i i i 1 7 o ) 
4-757-5-^5 rv- -> 7 5 vmrnfa* , t^^ikiV) > + 

T 3 . 5 ISMiD&SSE U ffiS^&> 4-75y-5--f'JH5 ^ V- 

ibti/c 0 iti^HC 1 -CfiifPLfcx^y-^ + H-lftlRTBU, lltU, 4- 

75 7-5 -xf;v^ 5 7 x^fM 5 ^/-/USSW^to & 

f h7HKn7?> (THF) 4 J > 7 7 i-)^'J >SE^^ 7 5 ^ 

[0 13 6] 

[<b 2 i ] 



(60) 



*#j|2 0 0 3-5 0 1 43 1 




III170 



[0 13 7] 

(* mm 4 ) 

Mb 2 2 ] 




(8) (9) 



[0 13 8] 

»-M05^r7'J- ( T9^7'9 , J -AJ ) a<b-fr«»7 8^f)WTtw 



(61) ^200 3-5 0 1 43 1 

3 -7^7^ft K ; 
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